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[5 7 ] ABSTRACT 

A novel series of N-(5-tetrazolyl)-l-oxo~lH-6-alkox 
ypyrimido[ l,2-a]quinoline-Z-carboxamides of the for 
mula 

wherein each of R1 and R2 is hydrogen, lower alkyl, 
lower alkoxy, ?uoro or chloro; R3 is chloro, bromo or 
lower alkoxy; R‘ and R2 when taken together are alky 
lenedioxy of one to two carbon atoms; intermediates 
therefor and the pharmaceutically-acceptable cationic 
salts thereof; and their use as anti-allergy agents. 

25 Claims, N0 Drawings 
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ANTI-ALLERGIC 
N-( S-TETRAZOLYL )- l-OXO-lH-G-ALKOX 

YPYRIMIDO-[1,Z-a]QUINOLINE-Z-CARBOXA 
MIDES AND INTERMEDIATES THEREFOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of copend 
ing application Ser. No. 601,039, filed Aug. 1, 1975, 
now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to N-(5-tetrazolyl) 

pyrimido[l,2-a]quinoline~2-carboxamides and deriva 
tives thereof and to their use as antiallergy agents. 
More particularly, it relates to N-tetrazolyl-l-oxo-lI-I 
6-(Ra-substituted)-pyrimido[ 1 ,2-alquinoline-2-carbox 
amides wherein the 6_substituent is chloro, bromo or 
lower alkoxy; pharmaceutically-acceptable cationic 
salts thereof; and derivatives of such compounds 
wherein the benzenoid ring bears one or more substitu 
ents, which are useful as agents for the treatment of 
allergic reactions, and especially of allergic bronchial 
asthma; and intermediates therefor. 

2. Description of the Prior Art 
Allergic reactions, the symptoms resulting from an 

antigen-antibody interaction, manifest themselves in a 
wide variety of ways and in different organs and tissues. 
Common allergic disorders, for example, are allergic 
rhinitis, a condition characterized by seasonal or peren 
nial sneezing, running nose, nasal congestion, with 
itching a congestion of eyes; hay fever, a variety of 
allergic rhinitis that results from hypersensitivity to 
grass pollens; and bronchial asthma, one of the most 
disabling and debilitating of allergic reactions, a disease 
characterized by hyper-reactivity of the bronchi on 
exposure to various immunogenic or nonimmunogenic 
stimuli, resulting in bronchospasms with wheezing, 
short-lived paroxysms and widespread constriction of 
airway passages. The mechanical obstruction to air?ow 
in airways is generally reversed by the use of broncho 
dilators, which provide symptomatic relief. In contrast, 
antiallergy agents prevent the release of mediators of 
anaphylaxis from tissue stores, thereby acting in a pro 
phylactic manner to preclude elicitation of broncho 
constriction by the mediators. 

Eiforts to discover medicinal agents to alleviate the 
symptoms of the abnormal physiologic state have been 
extensive. As early as 1910, Matthews, Brit. Med. J., 1, 
441 (1910) reported the bronchodilator effects of epi 
nephrine. Since then, Chen and Schmidt, J. Pharmacol. 
Exper. Therap., 24, 339 (1924) reported the use of the 
alkaloid ephedrine as an orally efficacious bronchodila 
tor with the same spectrum of activity as epinephrine. 
In 1940, Konzett, Arch. Exp. Path. Pharmak., 197 27 
(1940) outlined the effects of the potent aerosol bron 
chodilator isoproterenol. Cullum et al., Brit. J. Phar 
macol. Exp, 35, 141 (1969) reported the pharmacol 
ogy of salbutamol, a potent bronchodilator of pro 
longed duration, and active via both oral and aerosol 
administration. Many bronchodilator preparations con 
tain theophylline. These are generally less potent that 
the sympathomimetic amines such as isoproterenol and 
salbutamol, and are ineffective in aerosol administra 
tion. 
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2 
Recently, [Cox and co-workers, Adv. in Drug Res., 5, 

115 (1970)‘, described the pharmacology of one such 
agent, disodium‘ cromoglycate [ 1,3-bis(2-carboxycro 
mon-S-yloxy)-2-hydroxypropane, Intal]. It is not a 
bronchodilator, but mediates its therapeutic effects by 
a unique mechanism of action involving inhibition of 
release of mediators of anaphylaxis and is administered 
prophylactically. It suffers from lack of oral efficacy 
and, for optimum results, is administered by inhalation 
as a solid inhalant. Further, although it is effective 
against anaphylaxis due to immunoglubulin E (IgE), it 
is effective against anaphylaxis due to immunoglubulin 
G (IgG) only at high doses (60-—70% protection at 100 
and 300 m'g./kg.). 
Although the aforementioned agents represent out 

standing contributions toward the treatment of asthma, 
many of them exert the undesired side effect of cardiac 
stimulation. » 

The synthesis of a 1l-I-pyrimido[l,2-a]quinoline ap 
pears to have ?rst been reported by Antaki et al., J. 
Chem. 800., pages 551-555 (1951), who condensed 
2-chloroquinoline with ethyl B-amino crotonate in the 
presence of anhydrous potassium carbonate and a trace 
of copper . bronze to produce l-oxo-1I-I-3-methyl 
pyrimido[ l ,2-a]quinoline. N0 utility for the compound 
was reported. 
Antaki, J. Am. Chem. Soc., 80, 3066-9 (1958) reports 

the condensation of Z-aminoquinoline and ethylethox 
ymethylenecyanoacetate to give ethyl 2 
quinolylaminomethylenecyanoacetate which when dis 
tilled under reduced pressure afforded l-oxo-lI-L 
pyrimido[1,2-a]quinoline-Z-carbonitrile. The com 
pound demonstrated antischistosomal action. 
Richardson, et al., J. Med. Chem., 15, 1203-6 (1972) 

describe ethyl l-oxo- l l-I-pyrimido] 1 ,2-a]quinoline-2 
carboxylate and report it to be inactive as an antimicro 
bial agent. When tested for antiallergy activity by the 
PCA test it was found to exhibit 100% inhibition at 3 
mg./kg. by the intravenous (I.V.) route of administra 
tion but is without activity at l mg./kg. I.V. Approxi 
mately 90% inhibition is demonstrated at 30 mg./kg. by 
the oral route of administration, but oral activity is 
absent at a dosage level of 10 mg./kg. via the oral route. 

SUMMARY OF THE INVENTION 

It has now been found that compounds having the 
formula 

are valuable antiallergy agents; that is, agents which 
inhibit the release of mediators of anaphylaxis, in mam 
mals, including man, and in this way preclude elicita 
tion of bronchoconstriction by the mediators. They are 
not bronchodilators. They are, in contrast to disodium 
cromoglycate, of practical value against both IgG and 
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IgE mediated anaphylaxis via the oral, intranasal and 
intraperitoneal routes of administration, and by inhala 
tion. In this formula, each of the benzenoid substituents 
and R1 and R, is selected from the group consisting of 
hydrogen, lower alkyl, lower alkoxy, ?uoro and chloro; 
R1 and R2 when taken together are alkylenedioxy of 

l to 2 carbon atoms and are selected from the 
group consisting of methylenedioxy and ethylene 
dioxy; 

R3 is selected from the group consisting of chloro, 
bromo and lower alkoxy; ' 

and the pharmaceutically~acceptable cationic salts 
thereof. 

The terms “lower alkyl” and “lower alkoxy” as used 
herein are intended to refer to alkyl and alkoxy groups 
having from one to ?ve carbon atoms since the 
reactsnts necessary to prepare such compounds are 
more readily available than are those having larger 
alkyl or alkoxy groups. 
By the term "pharmaceutically-acceptable cationic 

salts” is intended salts such as the alkali metal salts, 
e.g., sodium and potassium; alkaline earth metal salts 
such as calcium and magnesium; aluminum salts; am 
monium salts; and salts with organic bases, e.g., amines 
such as triethylamine, trin-butylamine, piperidine, tri-v 
ethanolamine, diethylaminoethylamine, N,N’-di-ben 
zylethylenediamine and pyrrolidine. 
The 5-substituted tetrazoles, as is known, can exist in 

two isomeric forms, viz: 

which co-exist in a dynamic tautomeric, equilibrium 
mixture. Both forms of the tetrazolyl amides are in 
cluded within the scope of this invention. ' 
The antiallergy activity of the corresponding acids; 

namely, l-oxo- l H-6-alkoxypyrimido[ 1,2-a]quinoline 
2-carboxylic acids and esters thereof, is described in 
U.S. application Ser. No. 554,966, ?led Mar. 3, 1975, 
and now abandoned. The compounds described herein 
exhibit a signi?cantly broader spectrum of anti-allergy 
activity than do the corresponding acids and esters. 
Their anti-allergy activity than do the corresponding 
acids and esters. Their anti-allergy ‘activity is indeed 
surprising since the corresponding simple amides [e.g., 
—CONI»-I,, —CON(C2H,)2] are inactive as antiallergy 
agents when tested by the methods described below. 
Compounds of particular interest to this invention 

are those wherein R3 is methoxy or ethoxy and the 
benzenoid variables (R‘, R1) are hydrogen and those 
wherein R3 is methoxy and at least one of the benze 
noid substituents is lower alkoxy or ?uoro, the remain 
ing benzenoid substituent being hydrogen. 
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The antiallergy property of the compounds of this 

invention is evaluated by the passive cutaneous ana 
phylaxis (PCA) test (Ovary, J. Immun., 81, 355, 1958). 
In the PCA test, normal animals are injected intrader 
mally (i.d.) with antibodies contained in serum ob 
tained from actively sensitized animals. The animals 
are then challenged intravenously with antigen mixed 
with a dye such as Evans’ Blue. The increased capillary 
permeability caused by the antigen-antibody reaction 
causes the dye to leak from the site of the antibody 
injection. The test animals are then asphyxiated and the 
intensity of the reaction determined by measuring the 
diameter and intensity of the blue coloration on the 
inner surface of the animals’ skin. 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of this invention are conveniently 
prepared by dehydrative coupling of the appropriate 
1 -oxo- l H-6-(R3-substituted)pyrimido[ l ,2—a]-quino 
line-2-carboxylic acid with S-aminotetrazole. The 
dehydrative coupling is accomplished by means of a 
wide variety of agents commonly used in peptide syn 
theses. Representative agents include N,N'-carbonyl 
diimidazole, N,N'-carbonyl-di-s-triazine, ethoxyacety 
lene, 1,1-dichlorodiethylether, diphenylketene p-tolyli 
mine, N-hydroxyphthalimide, N-hydroxysuccinimide, 
N-hydroxypiperidine, ethylene chlorophosphite, di 
ethyl ethylene pyrophosphite, N-ethyl-S-phenylisox 
azolium-3 ’-sulfonate, phenylphosphorodi-.( l -imidazo 
late) and carbodiimides such as dicyclohexylcarbodi 
imide, 1-cyclohexyl-3-(2-morpholinomethyl)carbodii 
mide, N-(3-dimethylaminopropyl)-N’-ethylcarbodii 
mide hydrochloride, l-ethyl-3-(3’-dimethylamino 
propyl)carbodiimide hydrochloride and diethyl cyana 
mide. 
The above-described coupling agents are generally 

reacted ?rst with the acid reactant and the resulting 1 
product then reacted without isolation with 5 
aminotetrazole to afford the desired N-(5-tetrazolyl)-l 
oxo- l H-6—(R3-substituted )pyrimido[ l ,2-a1quinoline-2 
carboxamides. The reaction is carried out in a reaction 
inert solvent system in which the acid reactant need not 
be soluble. The only requirement for the solvent system 
is that it not enter into any appreciable reaction with 
the reactants or products. The variety of coupling 
agents which can be used to bring about the dehydra 
tive coupling allow a wide choice of solvents. Repre 
sentative solvents are N,N-dimethylformamide, tetra-_ 
hydrofuran, dioxane, methylene chloride, nitrometh 
ane and acetonitrile. 
The reaction of the acid reactant with the coupling 

agent is conducted at a temperature of from about 20° 
C. to about 110° C. The reactive intermediate is then _ 
reacted with S-aminotetrazole at from about 20° C. to - 
110° C. Each of these steps is advantageously carried 
out at from about 50° C. to about 100° C. since the rate 
and yield of the reaction are improved. 
The molar ratio of acidzcoupling agentzS-aminotet 

razole is generally about 1:1:1 to about l:l.l:l.l. 
Higher ratios of coupling agent and S-aminotetrazble 
can be used but offer no advantages. Excesses of ten 
mole percent are satisfactory. ‘ 
As those skilled in the art will recognize, all reactants 

can be added at once rather than in stepwise fashion as 
described above. However, prior formation of the reac- _ 
tive intermediate (acid-coupling agent product) nor 
mally produces better yields of desired N-(S-tetrazolyl 
)amides. 
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A favored coupling agent is N,N'-carbonyl 
diimidazole since it affords a smooth reaction and rea 
sonable yields of desired product without optimization 
of reaction conditions. When using this coupling agent, 
N,N-dimethylformamide and a temperature of from 
85° C. to 100° C. are preferred conditions for reasons 
mentioned above. 
The compounds wherein R3 is alkoxy are also conve 

niently prepared by the Williamson reaction between 
the appropriate N-(5-tetrazolyl)-l-oxo-1l-l-6-chloro(or 
bromo)pyrimido[ l ,2-a]quinoline-2-carboxamide and 
the appropriate alkanol as exempli?ed herein. 
The required l-oxo-lH-6-(R3-substituted) 

pyrimido[ l ,2-a]quinoline-Z-carboxylic acids are pre 
pared by condensation of the appropriate 2-amino-4 
(Ra-substituted)quinoline with the appropriate dialkyl 
ethoxymethylenemalonate to produce the correspond 
ing intermediate dialkyl 4-(R3~substituted)-2 
quinolylaminomethylenemalonate which is then cy 
clized to the desired alkyl l-oxo-lH-6-(R3~substituted) 
pyrimido[ l ,2-a]quinoline-2-carboxylate. 
The condensation is carried out by heating a stoichio 

metric mixture of the Z-aminoquinoline reactant and 
the dialkyl ethoxymethylenemalonate at a temperature 
of from about 80° C. to about 125° C. Lower tempera 
tures are not desirable because the reaction proceeds at 
too slow a rate. Higher temperatures can be used but 
appear to offer no advantages. The reaction is thus 
conveniently carried out as a melt. It can, of course, be 
conducted in a solvent or mixture of solvents; for exam 
ple, ethanol, N,N-dimethylformamide, acetonitrile. 
However, from a practical standpoint a solvent appears 
unnecessary. 
The intermediate dialkl 4-(R3-substituted)-2 

quinolylaminomethylenemalonate thus produced is 
then cyclized, preferably thermally, by heating to a 
temperature of from about 175° C. to about 250° C. in 
a suitable reaction-inert diluent; that is, in a compound 
which permits control of the reaction temperature, is 
stable to the relatively high temperatures employed and 
which does not react with the starting material or the 
products of cyclization. Representative of such diluents 
are high boiling hydrocarbons such as perhydronaph 
thalene, mineral oil, diethylbenzene, acetic anhydride 
containing sulfuric acid, diphenyl ether and diphenyl, 
especially that vwhich contains 26.5% diphenyl and 
73.5% diphenyl ether and is sold under the trade mark 
Dowtherm A. 
The alkyl l-oxo-lH-6-(R3-substituted)pyrimido[1,2 

a]quinoline-Z-carboxylates are converted to the corre 
sponding acids by hydrolysis, preferably acid hydroly 
sis. The usual conditions comprise heating an aqueous 
mixture of the appropriate ester and a mineral acid 
such as hydrochloric, sulfuric, phosphoric or nitric 
acids, from about 50° C. to about 100° C. for periods of 
up to four hours or until hydrolysis is essentially com 
plete. The favored mineral acid is hydrochloric acid of 
from 3N to l2N concentration. The less soluble the 
ester reactant in water, the more concentrated the acid 
used for hydrolysis. The free acids generally crystallize 
from the hydrolysis reaction mixture upon cooling and 
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are recovered by ?ltration. When crystallization does . 
not occur the acids are recovered by evaporation of the 
reaction mixture. The acids are puri?ed by recrystalli 
zation from suitable solvents, such as N,N-dimethylfor 
mamide. 

Salt formation is accomplished by reacting the appro 
priate acid with the appropriate metal salt, such as a 

65 

carbonate, bicarbonate, acetate, hexanoate, hydroxide, 
in suitable medium such as water, methanol or ethanol 
according to well-known procedures. The salts are 
recovered by standard methods such as by ?ltration if 
they are insoluble in the medium, by evaporation of the 
solvent if they are soluble in the medium or by precipi 
tation by addition of a non-solvent for the salt. 
As noted above, the N-(5-tetrazolyl)amides of this 

invention exhibit a signi?cantly broader spectrum of 
antiallergy activity than do the precursor acids. The 
acids are effective in inhibiting only anaphylactic phe 
nomena mediated by immunoglobin E (IgE). In con 
trast, the N-(5-tetrazolyl)amides are not only effective 
against reaginic induced anaphylaxis (IgE, immuno 
globin E), but also against immunoglobin G (IgG) in 
duced anaphylaxis. This behavior is also in contrast to 
the action of disodium cromoglycate which does not 
inhibit IgG-mediated responses except at high doses. 
The products of this invention and the pharmaceuti 

cally-acceptable cationic salts thereof are useful as 
prophylactic agents to inhibit or prevent the release of 
mediators of anaphylaxis (allergy, immediate hypersen 
titivity reactions) and the occurrence of allergic symp 
toms im mammals, and can be administered for such 
uses individually or as mixtures with other agents; for 
example, with theophylline or sympathomimetic 
amines. They can be administered alone, but are gener 
ally administered with a pharmaceutical carrier se 
lected on the basis of the chosen route of administra 
tion and standard pharmaceutical practice. For exam 
ple, they can be combined with various pharmaceuti 
cally-acceptable inert carriers in the form of tablets, 
capsules, lozenges, troches, hard candies, powders, 
aerosol sprays, aqueous suspensions or solutions, in 
jectable solutions, elixirs, syrups and the like. Such 
carriers include solid diluents or ?llers, sterile aqueous 
media and various non-toxic organic solvents. More 
over, the oral pharmaceutical compositions of this in 
vention can be suitably sweetened and ?avored by 
means of various agents of the type commonly used for 
this purpose. 
The particular carrier selected and the proportion of 

active ingredient to carrier are influenced by the solu— 
bility and chemical nature of the therapeutic com 
pounds, the chosen route of administration and the 
needs of standard pharmaceutical practice. For exam 
ple, when the compounds of this invention are adminis 
tered orally in tablet form, excipients such as lactose, 
sodium citrate, calcium carbonate and dicalcium phos 
phate can be used. Various disintegrants such as starch, 
alginic acids and certain complex silicates, together 
with lubricating agents such as magnesium stearate, 
sodium lauryl sulphate and talc, can also be used in 
producing tablets for the oral administration of these 
compounds. For oral administration in capsule form, 
lactose and high molecular weight polyethylene glycols 
are among the preferred materials for use as phar 
maceutically-acceptable carriers. Where aqueous su 
pensions are to be used for oral administration, the 
compounds of this invention can be combined with 
emulsifying or suspending agents. Diluents such as 
ethanol, propylene glycol, glycerine and chloroform 
and their combinations can be employed as well as 
other materials. 
For the purpose of parenteral administration and 

inhalation, solutions or suspensions of these com 
pounds in sesame or peanut oil or aqueous propylene 
glycol solutions can be employed, as well as sterile 
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aqueous solutions of the soluble pharmaceutically~ 
acceptable salts described herein. These particular 
solutions are especially suited for intramuscular and 
subcutaneous injection purposes should such method 
of administration be desired. The aqueous solutions, 
including those of the salts dissolved in pure distilled 
water, are also useful for intravenous injection pur 
poses provided that their pH is properly adjusted be 
forehand. Such solutions should also be suitably buff 
ered, if necessary, and the liquid diluent ?rst rendered 
isotonic with sufficient saline or glucose. 
The compounds can be administered to'asthmatic 

subjects suffering from bronchoconstriction by means 
of inhalators or other devices which permit the active 
compounds to come into direct contact with the con 
stricted areas of the tissues of the subject. When admin 
istered by inhalation, the compositions can comprise 
(l) a solution or suspension of the active ingredient in 
a liquid medium of the type mentioned above for ad 
ministration via a nebulizer; (2) a suspension or solu 
tion of the active ingredient in a liquid propellant such 
as dichlorodi?uoromethane or chlorotri?uoroethane 
for administration from a pressurized containenvor (3) 
a mixture of the active ingredient and a solid diluent 
(e.g., lactose) for administration from a powder inhala 
tion device. Compositions suitable for inhalation by 
means of a conventional nebulizer will comprise about 
0.1 to about 1% of active ingredient; and those for use 
in pressurized containers will comprise from about 0.5 
to about 2% of active ingredient. Compositions for use 
as powder inhalants can comprise ratios of active ingre 

. dient to diluent jof from about 1:05 to about 1:1.5. - 
It is necessary‘that the active ingredient form a pro 

portion of the composition such that a suitable dosage 
form will be obtained. Obviously, several dosage unit 
forms can be administered at about the same time. 
Although compositions with less than 0.005% by 
weight of active ingredient might be used in certain 
instances, it is preferred to use compositions containing 
not less than'0.005% of the active ingredient; other 
wise, the amount of carrier becomes excessively large. 
Activity increases with the concentration of the active 
ingredient. The composition may contain 10, 50, 75, 
95, or an even higher percentage by weight of the ac 
tive ingredient. 
As regards the dosage regimen of the compounds of 

this invention, the physician will ultimately determine 
the dosage which will be most suitable for a particular 
individual, and it will vary with age, weight and re 
sponse of the particular patient as well as with the 
nature and extent of the symptoms, the phamiacody 
namic characteristics of the particular agent to be ad 
ministered and the route of administration chosen. 
Generally, small doses will be administered initially, 
with a gradual increase in the dosage until optimum 
level is determined. It will often be found that when the 
composition is administered orally, larger quantities of 
the‘ active ingredient will be required to produce the 
same level as produced by a small quantity adminis 
tered parenterally. 
Having full regard for the foregoing factors, it is con 

sidered that an effective daily oral dosage of the com 
pounds of the present invention in humans of from 
about 10 to about 1500 mg. per day, with a preferred 
range of about 10 to about 600 mg. per day in single or 
divided doses, or at about 0.2 to about 12 mg./kg. of 
body weight will effectively alleviate bronchoconstric 
tion in human subjects. These values are illustrative 
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8 
and there may, of course, be individual cases where - 
higher or lower dose ranges are merited. 
When administered intravenously or by inhalation, 

the effective daily dose is from about 0.5 to about 400 
mg. per day, and preferably from about 0.25 to 200 mg. 
per day, or at'about 0.005 to 4 rug/kg. of body weight 
in single or divided doses. 
The same two basic changes are present in cases of 

anaphylactic shock: (I) an increase in permeability of 
capillaries, and (2) concentration of smooth muscle. 
The increased capillary permeability is the result of 
antigenantibody interaction. It, and smooth muscle 
contraction, can be observed and readily measured. 
This increase in capillary permeability forms the basis 
of the PCA test. 
The PCA test is a measure of the anti-allergic (espe- I 

cially antiasthmatic) activity of a compound. Com 
pounds which inhibit a positive PCA test induced by 
the rat immunochemical counterpart of human immu 
noglobulin E (lgE), or reagin, are considered to have 
anti-allergic activity (C. Mota, Ann. N.Y. Acad. Sci., 
103, 264 (1963). (Reagin is primarily immunoglobulin 
E [IgE] and is the principal immunoglobulin responsi 
ble for allergic asthma, anaphylaxis, hay fever, food 
sensitivities and certain manifestations of drug sensitiv 
ities). Such compounds when administered to a sensi 
tized subject, human or animal, prior to the time when 
the subject comes into contact with antigens or sub 
stances to which it is allergic, will prevent-the allergic 
reaction which would otherwise occur. They, there 
fore, provide a method for the prophylactic treatment 
of allergy or anaphylactic reactions of a reagin medi 
ated nature. 
To put it another way, such compounds block the 

release of mediators resulting from the antigen-anti 
body (allergic) reaction as illustrated in the PCA test 
using rat homocytotropic antibody—a known correlate 
of human reaginic antibody. Inhibition of reaginic anti 
gen-antibody reactions in rats, the test animal of the 
PCA test, is regarded as representative of inhibition of 
human reaginic antigen-antibody reactions which 
occur during allergic episodes. 
The PCA reaction test procedure employed to evalu 

ate the compounds of the present invention demon 
strates an excellent correlation between activity for 
compounds in this test and their utility in the treatment 
of allergic asthma. The ability of agents to interfere 
with PCA reactions is measured in male Charles River 
Wistar rats, 170-210 g. Reaginic antiserum, rich in IgE 
antibodies is prepared according to Petillo et al., Int. 
Arch. Allergy, 44, 309 (1973). Hyperimmune antise 
rum rich in IgG antibodies to hen egg albumin is pre 
pared according to Orange, et al., J. Exptl. Med., 127, 
767 (1968). Forty-eight hours prior to antigen chal 
lenge, thereaginic antiserum is injected intradermally 
(i.d.) into the shaved skin of a normal rat’s back; 5 
hours before challenge the hyperimmune antisera is 
similarly injected. At a third site 60 mcg. histamine 
dihydrochloride and 0.5 mcg. serotonin creatinine sul 
fate are injected id just prior to antigen challenge as a 
check for antihistaminic, antiserotonin and unspeci?c 
types of blocckage; the compounds of the instant in 
vention or saline are then administered i.v. and imme 
diately followed by the challenge of 5 mg. egg albumen 
and 2.5 mg. Evans’ Blue dye in saline. In the case of , 
oral administration Evans’ Blue dye and egg albumen 
are given ?ve minutes after administration of the drug. 
Thirty minutes later the animals are asphysiated using 
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chloroform and the skin of the back removed and re 
versed for observation. A score is assigned each injec 
tion site equal to the product of the diameter of the site 
in mm. and a grad of 0.1, 0.5, l, 2, 3 or 4 proportional 

10 
and N,N'-carbonyldiimidazole ( 357 mg., 2.2 mmole) in 

. N,N-dimethylformamide (15 ml.) is stirred and heated 
, on a steam bath for 15 minutes. A clear solution forms 
after approximately ?ve minutes‘ heating, followed by 

to intensity of dye coloration. The scores for a given 5 formation of a precipitate. The reaction mixture is 
injection site are summed for each group of 5 animals stirred an additional 45 minutes at ambient tempera 
and compared to the saline treated controls. The differ- ture and is then treated with S-aminotetrazole (187 
ence is expressed as percent blockade due to the com- mg., 2.2 mmole). The mixture is heated on a steam 
pound employed. bath for 40 minutes and is then cooled and ?ltered to 
Compounds representative of those of the present to recover the product (540 mg’. of yellow solid); m.p. 

invention are tested for antiallergy activity by the 220° C. (dec.). 
above-described procedure and the resulting activities It is puri?ed by dissolving in hot N,N-dimethylforma 
are reported as the degree (%) of protection. lntal, mide at the rate of 200 mg. crude product per 20 ml. of 
disodium cromoglycate, a commercial antiallergy solvent, filtering the hot solution and then chilling the 
agent, is included for comparison. 15 ?ltrate. The yellow crystals are filtered and dried; m.p. 
The compounds tested are of the formula 255° C. (dec.). 

’ ‘Analysis: Calc’d for Cwl-l“O3N-,: C, 53.41; H, 3.29; 
R: N, 29.07%; Found: C, 53.12; H, 3.67; N, 28.75%. 

R. The following compounds are similarly prepared 
20 from appropriate reactants: 

\ 

Ra 
N \ N R, 

R‘ o- / 25 \ 
N——-N 

o c NH—< N \ N 
N--—N 
I R’ N 

/ / \ 
H 30 0/ N 

0=c-NH || 

. ‘ N/N 

lgE - “,V.) lgE - (Qral) lgsi - (|.V.) [2Q - (Qral) I 
R, R, R3 mgJkg. % mgJkg. % mgJkg. % mgJkg. % 

H H ocHa 3 73 3 71 
0.3 17 0.3 60 

H H oc,H, 3 46 3 63 
1 71 1 59 

H 30 our, 0.3 76 3 2a 0.3 83 3 19 
' 0.03 s 0.3 o 0.03 25 0.3 0 

H s-ocH, ocHa 0.3 70 3 54 0.3 65 3 51 
0.03 74 0.3 4 0.03 86 0.3 4 

H S-OCHJ oc,H, 0.3 100 3 81 0.3 69 3 72 
0.03 94 0.3 17 0.03 63 0.3 29 

H 9-ocHa ocH3 0.3 97 3 20 0.3 as 3 59 
0.03 72 0.3 1 0.03 67 0.3 6 

H 94? ocH, 3 100 3 s3 
' 0.3 100 0.3 57 

0.03 39 ~ 0.03 45 > 

H 9-cH, ocH, 0.3 70 3 70 0.3 55 33 79 
0.03 53 0.3 7 0.03 40 0.3 11 

H s-c,H, ocH, 0.3 83 3 81 0.3 53 3 l 75 
0.03 a 0.3 22 0.03 ‘4 0.3 12 

EXAMPLE I 

N-( S-Tetrazolyl )- 1 -oxo-1 H-6-methoxypyrimidoI l ,2~ 5 S 
a]-quinoline-2-carboxamide 

A mixture of l-oxo-lH-6-methoxypyrimido[1,2 
a]quinoline-2-carboxylic acid (540 mg., 2.0 mmole) 

Calc’d Fond 
Example R, R, R, M.P.(°C.) c H N C H 

11 H H 0C,H5 266-8 (d) 54.70 - 3.73‘ 27.91 54.59 4.11 26.50“) 
111 H s-ocH, ocH, 255-8 (d) 52.32 3.57 » 26.69 52.27 3.69 25.93 
W H s-ocH, oc,H, 266-8 (d) 53.54 3.96 25.71 53.63 4.01 25.55 
v H 9-cHa ocHJ 235-7 (d) 54.70 3.73 27.91 54.15 4.15 27.05"" 
V! H s-cn-l, OCH, 254-6 (d) 55.88 4.14 26.84 55.14 4.21 26.42 
v11 H 80 0c,H, 273-6 (d) 49.82 3.13 25.42 49.53 3.38 25.41 
vm H 9-F ocHJ 50.70. 2.84 27.60 50.32 3.21 26.98“” 235-6 (d)» 



4,017,625 
11 12 

-continued 

Cilp'd Found 
Example R, R, R, M.P.(°C.) c H N c H N 

1x H 9-ocH, ocH, 2534a!) 52.32 3.57 26.69 51.64 3.62 27.43"" 

‘"‘average of 3 analyses. 
"’average of 2 analyses. 

The product of Example VIII is puri?ed by dissolu 
tion in ammonium hydroxide (6N) from which the 
product precipitates on standing. The solid is ?ltered, 
dissolved in water and precipitated from solution by 
acidi?cation with 3N hydrochloric acid. It is filtered, 
dried and recrystallized from N,N-dimethylformamide. 

a 

residue partitioned between 3N hydrochloric acid (25 
ml.)—ethyl acetate (100 ml.). The phases are sepa-_ 
rated and the ethyl acetate phase extracted with 3N 
hydrochloric acid (2 X 20 ml.). The acid extracts are 
combined, made neutral (pH 7-8) with 20% ammo 
nium hydroxide and the resulting precipitate recovered 

The product of Example IX is puri?ed by recrystalli- ‘5 by ?ltration (235 mg.). 
zation from N,N-dimethylformamide, followed by the The above procedure is repeated but using the B 
puri?cation method accorded the product of Example chloro (or bromo) products of Example X and the 
VIII. - appropriate alkanol to give the compounds tabulated 

below: 
EXAMPLE X 20 

The compounds tabulated are prepared from appro 
priate reactants by the procedure of Example I. RI R“ 

\ 

25 
N \ N 

R, / 
o// N\'N 

30 O=C-NH‘ N /N 

\ N 

/ N ' 
o=c—-NH H H 

' R R R 
N/N 35 1 z a 
l H s-ocH, 0061, 
H H s-ocH, o-n-C.H, 

s-CH, lo-cH, oCH, 
7-cH, lo-ocH, oc,H, 

EXAMPLE XI 60 

N-( S-Tetrazolyl )- l -oxo- l I-I-6-ethoxypyrimido[ l ,2-a]- ' . 
quinoline-2-carboxamide ‘ - 

_ _ _ H IO-Cl oCH, 

A mixture of p-toluenesulfomc acid monohydrate : 328 861C,“ 
. . -n 

(20 and lN-(_5-tetrazolyl)—l-oxo-lH-6- 65 80C": 90C“: 0C’ 5’ ’ 
chloropynm1do[l,2-a]qumolme-Z-carboxamrde (1.79 H H OCH, 
g.) in ethanol (75 ml.) is heated at re?ux for 24 hours. 
The solvent is removed under reduced pressure and the 
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EXAMPLE XII 

Salt Formation 

The products of Examples I-XI are converted to the 
sodium, potassium, ammonium, calcium, magnesium, 
aluminum, triethylamine, tri-n-butylamine, piperidine, 
triethanolamine, diethylaminoethylamine, pyrrolidine 
and N,N-dibenzylethylenediamine salts by reaction 
with an equivalent of the appropriate metal hydroxide, 
ammonium hydroxide or amine in water or ethanol 
followed by ?ltration of the salt if it is insoluble or by 
evaporation of the solvent if the salt is soluble therein. 

EXAMPLE XIII 

In'ectable Preparation 
One hundred ams of N-(5-tetrazolyl)-l-oxo-IH-6 

methoxypyrimido-Llg2-a]quinoline-Z-carboxamide are 
intimately mixed'and ground with 250 grams of sodium 
ascorbate. The ground, dry mixture is placed in vials 
and sterilized with ethylene oxide after which the vials 
are sterilely stoppered. for intravenous administration, 
sufficient water is added to the materials in the vials to 
form a solution containing 5.0 mg. of active ingredient 
per milliliter of injectable solution. 

EXAMPLE XIV 

Tablets 

A tablet base is prepared by blending the following 
ingredients in the proportion by weight indicated: 

Sucrose, U.S.P. 80.3 
Tapioca Starch [3.2 
Magnesium Stearate 6.5 

Into this tablet base there is blended sufficient N-(S 
tetrazolyD-I ~oxo- l H-6-methoxypyrimido[ 1 ,2-a]quino 
line-2-carboxamide -to provide tablets containing 20, 
I00 and 250 mg. of active ingredient per tablet. The 
compositions are each compressed into tablets, each 
weighing 360 mg., by conventional means. 

EXAMPLE XV 

Capsules 
A blend is prepared containing the following ingredi 

ents: 

Calcium carbonate. U.S.P. 
Dicalcium phosphate 
Magnesium trisilicate, U.S.P. 
Lactose, U.S.P. 
Potato starch' 
Magnesium ‘stearate A 
Magnesium stearate B 

- @WNNNWO 
To this blend is added sufficient N-(S-tetrazolyl-I 

oxo- I H-6,9-dimethoxypyrimido[ 1 ,2-a]quinoline:2—car 
boxamide to provide capsules containing 10, 25 and 50 
mg. hard gelatin capsules in the amount of 350 mg. per 
capsule. 

In like manner, capsules containing 2.0 mg. and 6.0 
mg. of active ingredient, and having 300 mg. of the 
following blends per capsule are prepared: 

mm 
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-continued 

Drug ‘ 2.00 

N-Methylglucamine 18.00 
Lactose, anhydrous 241.20 
Corn starch, anhydrous 30.00 
*Talc 8.80 

lnggggjggtg Wgjgh; mgiggpsglg 
Drug _ 6.00 
N-Methylglucamine 18.00 
Lactose, anhydrous 237.20 
Corn starch, anhydrous 30.00 
*Talc 8.80 

‘Talc added before encapsulation 

EXAMPLE XVI 

Solution 

A solution of N-(5-tetrazolyl)-l-oxo-lI-I-6-methoxy 
9-?uoropyrimido-[ I ,2-a]quinoline-2-carboxamide is 
prepared with the following composition: 

Effective ingredient . 6.04 grams 
Magnesium chloride hexahydrate 12.36 grams 
Monoethanolamine 8.85 ml. 
Propylene glycol 376.00 grams 
Water, distilled 94.00 ml. 

The resultant solution has a concentration of effec 
tive ingredient of 10 mg./ml. and is-suitable for paren 
teral and, especially for intramuscular administration. 

EXAMPLE XVII 

An aqueous solution of N-(5-tetrazolyl)-l-oxo-lI—I-6 
methoxypyrimido-[ l,2-a]quinoline-Z-carboxamide so 
dium salt (containing 3 mg. of drug per ml. of solution) 
is placed in a standard nebulizer such as is available 
from the Vaponephrine Co., Edison, NJ. The solution 
is sprayed under an air pressure of 6 lbs. per square 
inch into a closed 8 inch X 8 inch X 12 inch plastic 
container for six minutes. The container has four open 
ings to accomodate the heads of four rats. Four rats are 
exposed to the drug simultaneously with only their 
heads coming in contact with aerosoL. The results are 
evaluated as per the PCA reaction test procedure de 
scribed above. 

EXAMPLE XVIII 

Aerosol Suspension 

A mixture of N-(5-tetrazolyl)-l-oxo-lH-é-methox 
ypyrimido[ l ,2-a]-quinoline-2-carboxamide (antiall 
ergy agent) and the other ingredients under (a) in the 
examples below are micronized to a particle size of 1 to 
5 microns in a ball mill. The resulting slurry is then 
placed in a container equipped with a valve and propel 
lant (b) introduced by pressure filling through the valve 
nozzle to a gauge pressure of approximately 35-40 
pounds per square inch at 20° C. ' 

Suspension A Percent 

(a) Antiallergy agent 0.25 
lsopropyl myristate 0.10 
Ethanol 26.40 

(b) 60—40% mixture of l,2-dichlorotetra?uoro- 73.25 
ethane- l -chloropenta?uoroethane 

Suspension B Percent 

(a) Antiallergy agent 0.25 
Ethanol 26.50 
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Suspension A Percent 

(b) 60-40% mixture of 1,2-diehlorotetra?uoro- 73.25 
ethane- l -chloropenta?uoroethane 

PREPARATION A 

Ethyl 
1 -Oxo-1 H-6-methoxypyrimido[ l ,2-a] quino1ine-2-car 

boxylate 

l. A mixture of 2-amino-4-methoxyquinoline (34 g., 
0.196 mole) and diethyl ethoxymethylenemalonate 
(46.8 g., 0.216 mole) is heated on a steam bath. A clear 
melt forms within about 10 minutes and within about 
20 minutes begins to’ resolidify. The mixture is heated a 
total of 45 minutes and is then cooled. The product, 

diethyl 4-methoxy-2-quinolylaminomethylenemalon 
ate, is crystallized from ethanol (350 ml.) as a flu?‘y 
solid; m.p. 136.5°—137.5° C. 

Analysis: Calc’d for CHI-120N205: C, 62.78; H, 5.85; 
N, 8.14%; Found: C, 62.72; H, 6.10; N, 8.37%. 

2. To Dowtherm A (350 ml.) at 100° C. is added the 

a product from (1) (55 g., 0.16 mole) and the resulting 
clear yellow solution heated to 230°—233° C. for 1.75 

hours. The reaction mixture is cooled, diluted with 
ethyl acetate (500 ml.) and then extracted with 1N 
hydrochloric acid (3 X 120 ml.). The extracts are com 

bined made basic with 20% ammonium hydroxide and 
chilled to precipitate the product. It is ?ltered and 

recrystallized. successively from ethanol, benzene 
cyclohexane (1:1) and ethanol to give 15.5 g. of yellow 
crystals; m.p. 130°—130.5° C. 

3. Alternatively, the procedure of Preparation A(2) 
is repeated but starting with 3.5 g. of diethyl 4 
methoxy-2-quinolylaminomethylenemalonate. The 
product is recovered by cooling the reaction mixture, 
diluting it with cyclohexane ( 150 ml.) to precipitate the 
crude product as a brown gummy material. It is ob 

tained in crystalline form by heating the diluted reac 
tion mixture to boiling and ?ltering the hot mixture. 
Upon cooling the product precipitates as yellow crys 
tals and is separated by ?ltration. Yield = 1.1 g. Further 

puri?cation is achieve by recrystallizing it from etha 
nol. 

PREPARATION B 

'Following the procedures of Preparation A(l) and 
A(3), the compounds listed below are prepared from 
appropriate reactants. In most instances, the product 
separates in the form of crystals upon dilution of the 

. t . reaction mixture with cyclohexane and hot ?ltration of 65 0'087 mole) and methyl ethoxymethylenemalona e 

the mixture is unnecessary. 
The following are thus prepared: 
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Ra 
R1 

\ 

N ‘ N 

R: _ a 

// / 
Q 

coocn-r, 
Ra R1 R, m.p. (° C.) 

com, on H , - 213-214 

OCH;, CH; H 1915-1925 
OCH, OCH;, H 200-201 .5 
OCH, H OCH; 184-185 
OCHa H Cl 178-179 
OCH; H CH3 139-141 
OCH; OCH; OCH; 215-216 
OCH; OC¢H5 H 1635-1645 
OC2H5 H H 143-145 
OCH; H F 141-143 
OCH; F H 175.5-177 

PREPARATION C 

l -Oxo- l H-6-methoxypyrimido[ l ,2-a]quinoline-2-car 
boxylic Acid 

A ‘ mixture of ethyl ' 1-oxo-ll-I~6-methox 

ypyrimido[1,2-a]quinoline-2-carboxy1ate (3.0 g.) and 
concentrated hydrochloric acid (60 ml.) is heated on a 
steam bath for a half hour. It is then cooled and ?ltered 
to give 0.87 g. of the title product. It is recrystallized 
from N,N-dimethylformamide; m.p. 219° C. (dec.). 

In like manner, the products of Preparation B are 
hydrolyzed to the corresponding acids. 

Ra 
RI 

\ 

N \ N 

R: 

// / 
'0 

COOH 

R: R1 R2 m.p. (° C.) 

OCH, Cl H 239 (dec.) 
ocHa CH, H 247 (dec.) 
ocHa ocHa H 
ocHa H 00H, 230 (dec.) 
OCH, H Cl 234 (dec.) 
OCH; H CH3 
OCH: OCH, OCH: 245 (dec.) 
ocH, oc,H5 H 237 (dec.) 
0C,Hs H H 205 (dec.) 
ocH, H F 196-198 (dec.) 
ocH, F H 265-268 (dec.) 

PREPARATION D 
Ethyl 

1~Oxo-1 H-6-chloropyrimido[ 1 ,2-a1quinoline-2-car 
boxylate 

l. A mixture of 2-amino-4-chloroquinoline (15.5 g., 

(20.8 g., 0.096 mole) is heated on a steam bath for 45 
minutes. Isopropanol (75 ml.) is added to the hot clear 
melt which is then cooled. The product separates and 1S 
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?ltered, washed with isopropanol and dried. Yield = 
26.0 g. of white solid; m.p. l08.5°-l09.5° C. It is used 
directly in step (2) without further puri?cation. 

Recrystallization from ethanol affords an analytical 
sample, m.p. l09°-l 10° C. 

2. The intermediate diethyl . 4-chloro-2 
quinolylaminomethylenemalonate from step (1) (26 
g.) is added to Dowtherm A (75 ml.) at 100° C. The 
reslting clear solution is heated to 235°-237° C. for 80 
minutes and then cooled. Hexane (l00 ml.) is added to 
the reaction mixture and the product which precipi 
tates recovered by ?ltration, washed with hexane and 
dried. It is recrystallized from acetonitrile, m.p. 
l78°-l79° C. 
The following compounds are prepared from appro 

priate reactants by the procedures of Preparation D (R3 
= Cl, Br) and A(l) and A(3) (R3 = alkoxy) and C: 

20 

"18 
Rl and R2 when taken together are alkylenedio'xy and 
are selected from,thegroupconsisting of methyl 
enedioi‘r‘y and ethylenedioxy; 

R3 is selected from the group consisting of chloro, 
5 bromo and lower alkoxy; 

and the pharmaceuticallyracceptable cationic salts 
thereof. : 

2. A compound according to claim 1 wherein each of 
R1 and R2 is hydrogen and R3 is lower alkoxy. 

l0 3. A compound according to claim 1 wherein R1 is 
hydrogen, R2 is 8-lower alkoxyand R3 is ethoxy. 

4. A compound according to claim 1 wherein R1 is 
8~lower alkoxy. R2 is 9-lower alkoxy, and R5 is meth 
oxy. 

l5 5. A compound according to claim 1 wherein R1 is 
hydrogen, R2 issfluloro and R3 is methoxy. 

6. The compound according to claim 2 wherein R3 is 
methoxy. __ ,. r , ,, , . 

7. The compound according to claim 2 wherein R3 is 
ethoxy. _ _Y . _ I 

8. The compound according to claim 3 wherein R2 is 
8-methoxy. 1 . , , 4, Q _ 

:9. The compound according to claim 4 wherein R, is 
8-methoxy and R2‘ is ‘9-methoxy. 

2S ’ 10. The compound according to‘clairn 5 wherein R2 
is 9-?uoro. _ _ ‘ l I ‘ ‘ 

1 1. The method of inhibiting the release of mediators 
of anaphylarris in“ a mammalian subject which com 

H s-ocHa Cl s-CH, io-cH. ' ocH. 
H iii-OCH, Cl H 8-i-C,H, oCHa 
s-cHa icl-CHa Cl a,9-o-cH,-o_ ocH, 
7-CH_-,' lo-ocHa Cl 9,l0~0—Cl-l,—0— OCHa 
H IO-Cl Cl 7-oC,Ha io-oC,H, o-n-C,H, 
H , 8-Cl Cl s-i-C,H, 9~i-C,H1 0C,H5 
H 9-Cl Cl ‘' s,9-o_CH,_o- O-n-CJ-l, 
H 9-cH, Br 8-O-nrC3H1 9-Br ocHa ‘ 
s-oCH3 s-ocHJ Br s-o-n-C.H, 9-0-n-C.H, oC,H5 
H H Br 7~F 9-F OCH, 
s-cH, Q-CH, Br 8,9-o_cH,cH,_0- OCHa 
H - S-Cl o-secCH. a,9-0_cH,cH,-0_ oc,H, 
s0 9-Cl oCH, . 7-t-C.H, m-t-QH, ocH, 
H 9-Cl o-rr-c.H, H s-ocHa oc,H5 
H a-ocHa o-n-c.H, H 8-C¢H, oCHa , 
H 9-ocH, o-rr-c.H, H B-Cl 0C,Ha 
H H O-n-CJH, 
7-CHa lo-ocHa oCH,l 

prises administering to the subject an anaphylaxis me 
What is claimed is: diator release inhibiting amount of a compound having 
1. A compound of the formula the formula 

0 

R! R3 
R, RI 

\ \ 
55 

\ 
N N N \ N 

R, R2 _ 

// / N\ // / N\ 
o N o N 

=c—NH || ‘60 O=C-NH || 

N/N N/N 
I I 
H H 

65 
wherein each of RI and R2 is hydrogen, from the group 
consisting of hydrogen, lower alkyl, lower alkoxy, 
chloro, and ?uoro; 

wherein each of R1 and R2 is selected from the group 
consisting of hydrogen, lower alkyl, lower alltoxy, 
chloro, and ?uoro; ’ > 
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R‘ and R2 when taken together are alkylenedioxy and 

are selected from the group consisting of methyl 

enedioxy and ethylenedioxy; 

R3 is selected from the group consisting of chloro, 

bromo and lower alkoxy; 

and the pharmaceutically-acceptable cationic salts 

thereof. 

12. The method according to claim 11 wherein each 

of R1 and R2 is hydrogen and R3 is lower alkoxy. 

13. The method accordingv to claim 11 and wherein 

R, is hydrogen, R, is 8-lower alkoxy and R3 is ethoxy. 

14. The method according to claim 11 wherein R1 is 

hyrogen,yR, is ?uoro and R3 is methoxy. 

15. The method according to claim 12 wherein R3 is 

methoxy. 

16. The method according to claim 13 wherein R2 is 

8-methoiry. 

17. The method according to claim 14 wherein R2 is 

9-fluoro. 

18. A pharmaceutical composition active as an an 

tiallergy agent comprising a pharmaceutically-accepta 

ble carrier and a compound of the formula 
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wherein each of R1 and R2 is selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy, 
chloro, and ?uoro; 
R1 and R2 when taken‘ together are alkylenedioxy and 
are selected from the group consisting of methyl 
enedioxy and ethylenedioxy; 

R3 is selected from the group consisting of chloro, 
bromo and lower alkoxy; - 

and the pharmaceutically-acceptable cationic salts 
thereof. 

19. A composition according to claim 18 wherein 
each of R1 and R2 is hydrogen and R3 is lower alkoxy. 

20. A composition according to claim 18 wherein R1 
is hydrogen, R2 is 9-lower alkoxy and R3 is methoxy. 

21. A composition according to ‘claim 18 wherein R1 
is hydrogen, R, is fluoro and R3 is methoxy. 

22. A pharmaceutical ‘composition as claimed in 
claim 18 in a form suitable for administration by inhala 
tion. 

23. A pharmaceutical composition as claimed in 
claim 18 comprising a solution or suspension of the 
antiallergy agent in water. 

24. A pharmaceutical composition as claimed in 
claim 18 comprising a suspension of the antiallergy 
agent in a lique?ed propellant. 

25. A pharmaceutical composition as claimed in 
claim 18 comprising the solid antiallergy agent and a 
solid diluent. 

* * * * * 
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